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UW-Madison NUE Activity

« QOur work integrates nanoscale science and engineering
educational modules into key introductory and advanced
undergraduate courses in the College of Engineering at
the University of Wisconsin — Madison.

« The six courses targeted for modification range from
freshman introductory courses to advanced level
materials and mechanics courses.

* Most of the modifications focus on removing outdated
content and replacing it with new cutting-edge content
based on current research and emerging applications in

nanotechnology.
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Introduction to Engineering (EPD 160)

=m

Introduction to Modern Materials (MSE 250)
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A Course in Micro- and Nanoscale Mechanics

Spring 2003 Ag coating with

Micro- and Nanoscale Mechanics :
Instructors: W.C. Crone and R.W. Carpick alkanethiol monolayer

Tue./Thurs. 11:00-12:15p .
EMA 601 (Lecture 3) “slips (5)
Class #51123
3 credits

i This course will provide an introduction to nanoscale
B engineering with a direct focus on the critical role that

mechanics needs to play in this devaloping area. Enginearing
is progressing to ever-smaller scales, enabling new &

technologies, materials, devices, and applications. Mechanics Q\

enters a new regime where the role of surfaces, interfaces,
defects, material property variations, and quantum effects ~

play more dominant roles. We will discuss how mechanics

becomes integrated with the fields of materials science,

chemistry, physics, and biclogy at this scale. We will cover a Pipette tip

variety of concepts and applications, drawing connections to
both established and new mechanics approaches. We will :

discuss the limits of continuum mechanics and present newly for ﬂuld
developed mechanics thearies and experiments taillored to

| Crmonasie speciic applicaians troughout he course: \N introduction
ylon

4)

Glass cover

Course Description:

Prerequisites:

Students should have a general understanding of mechanics
and materials, and a deep curiosity in extending their b
knowledge beyond traditional bounds. This course is open to mem rane
graduate students and advanced undergraduates, but It is
designed for students willing and able to work at least at the f m d h

level of a first year graduate student. Literature reviews, Or e ere
critical peer discussion, and student presentaticns will be an
integral part of the course.

Course Web Page: |

hittp://www.engr.wisc.edu/ep/ema/courses/emaé01micranans. htmi 75 mm X 50 mm piranha_
cleaned glass slide




Web-Based Education Tools

0 =———— Netscape:Ferrofluid Synthesis=—————F B
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Nanotechnology Lab Manual

Synthesis of Aqueous
Ferrofluid
Procedure modified from J. Chem.
ol Educ., 76, 943-948 (1999) by
Fle £dt Vew Go Communicator Help Jonathan Breitzer and George
T 4 ¥ 3 &4 - @ 4 & O @ Lisensky.
o Back Peboad Home: Seach HNeticaps Pt Securty Shep “
7| " Bookmarks A [y ————) ﬂﬁ‘wmu nm
i Etcation' amd Onlreach % e

Back to Mamoworld Cineple

» C an

Continue stirming, throughout the slow addition over a period of 3 minutes of
50 mL of 1.0 M agueous NH, solution. After an initial brown precipitate, a
black precipitate will form {magnetite). One way to accomplish a slow
addition is to cip the anunonia solution from a buret.

Ferrofluid Movies

callcidal suspension of FeyO nasmoparticles acts as a magaetic Bqud® snd forms amasing spiees
when a magnet s brought close, The parcles act
lines of the magnet

sre mbormation on ferrofuds Symtbeesis of aqueous fery

NiTi Memory Metal Movies

Tt has two sobd-state phases and matenals ma
perty. they can be easly distorted to a differ

Tum off the stirrer and immediately use a stong magnet to work the stir bar
up the walls of the flask. Femove the stir bar with tongs or a gloved hand
before it touches the magnet.

= N - I S

Nanoworld Cineplex Demonstrations
http://www.mrsec.wisc.edu/nano

Let the magnetite settle for a few minutes, then decant (pour off) and discard
the clear liquid without losing a substantial amount of solid.
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Benefits of a Video-based
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Lab Mankal for g, Lab Manual

nanoscale Scienge
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Swnthesis of agueous ferrofluid nanoparticles

L ] L ]
A solution of nanopanticles formed by mixing Fol I, Fe( [T and & surfictant form o C n b t I -
. : I I z e a S
o oty Es a e u [ ]

—Video replacement for
traditional lab manual

Seheisof Collidal Gold | —Lab access for disabled

uﬁo:n.':l r.\l rbr_. 1 r] i par; Ies

mation students

When |J l\[L s reach d.A\.k.'nurum:luHu
n the micelles

Titanium Dioxide Raspberry Solar Cell L "
dectrode, and nanocrystalline titanrum doxde, makes a solar cell that will prodoce o

voltsge

JCE Solar Kit

e e NS e — Can avoid the use of toxic

nediatcly afior the reactants in by fution a ibined, \Jllrp| are withdrawn and

= ‘,...,I- quenched a room tanperatare fo produce o sceves of increasing panticle sizes
L

Disassembly of a Liquid Crystal Watch mate r| a I S

This experiment desls with the disasembly of an inespersive liguid eryseal display (LCD)
watch uJIﬁI ng several of the pr 1-« of the LCT» panel
Micce inkutivs on Tieeid, crvgtal sadches
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Laboratory Development Process

« Topics chosen from research-based nanotechnology
concepts

 |dentification of target audience
« Reliability
— Modify procedures for consistent results

 Modifications

— Address needs and limitations of classroom environment (e.qg.
time, cost, equipment, safety)

« Assess and Update
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Nickel Nanowire Synthesis

>

ducti optical microscope
Sgr;a;: I nickel 20X magnlflcatlon
cathode ¢ wire : ’,ﬁ \l Kﬂyﬁ\\%
anode k\ }
¥/ _

Ni =

platimg 1.5V AA battery

solution

=== o add a conductive =
coating to a porous
alurruna membrane
e
= _— ;
dectrodenositnickel (B E B BB

= ; remove coating and ElRy
dissolve alumina e
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Nickel Nanowire Lab Assessment

Milwaukee School | Chemistry 200 3 of 12 pairs
of Engineering (a second quarter general chemistry made nanowires
(MS O] course for engineering students) successfully
UW-Madison MS&E 361 5 of 9 pairs
(a sophomore level matenals laboratory)
UW-Madison Chemistry 311 23 of 24 pairs
(an intermediate inorganic chemistry
COUrSe)

“Nano stuff isn’'t as ‘mystical’ as it seems.”
-- MSE 361 student

“I liked the fact that this lab had a direct correlation to current research.”
-- Chem 311 student

“I found out that basic chemistry can be used to make something so small.”
-- Chem 311 student
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Impact

« Approximately 400 engineering students will be
impacted in the first year of implementation on the
UW-Madison campus.

* The educational tools developed will be
disseminated through a variety of mechanisms
including
— Laboratory Manual for Nanoscale Science and Technology

http://www.mrsec.wisc.edu/edetc/nanolab/index.html
— Nanoworld Cineplex

http://www.mrsec.wisc.edu/edetc/cineplex/index.html
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